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To all whom it may conecern: :

Be it known that 1, Fraxs SiturvLere, a
citizen of the United States, residing at Mo-
Hue, in the county of Rock Island aud State
of Hlinoix have invented a new and useful
Linprovemant in Vacunim-Valves for Heat-
ing -Systems, of which the following 1s a
specification. :

This invention is an dwmproved valve or
combination of valves Tor maintaining a
partial vacuim in a heating system. 1t is
capable of use with any vacumn heating
svstent or other apparatus where it is de-
sired to prevent the return of air after it
has been expelled.

Tt is well known to those familiar with
apparatus of the kind mentioned that an
ordinary check valve will not hold tight
enough to prevent air entering au space in
which a vacuum or partial vacoum s
formed, this defect being incident to -the
gimall ‘avea for the air pressurc to. act on,
as well as to uneven or hard valve seats or
sunfaces. To remedy this defect 1 provide
a diaphragm valve, the diapbragm being
subject on one side to the pressure within
the heating system and on the other side to
the pressure of the atmosphere; and an
auxiliary check valve is used to initially
produce a slight vacuum which enables the
diaphragm valve to close, after which it re-
mains closed while the system. remains be-
low atmospheric pressure, and i conse-
quence of the large surface of the diaphragm
the valve is pressed against its seat hard
cnough 'to make it absolutely air tight.

The invention i illustrated in the accom-
panying drawings in which—

Iigure 1 is a diagrammatic view of the
systent, and Fig. 2 is'a sectional view of the
valve. : o

The system shown in Fig. 1 comprises a
heater 1L and a plality of radiators 2, the
radintors being conneeted with' the heater

by wosupply pipe 30and a return pipe

The radiators are also provided with an air
pipe 5 which leads from the npper part of
{he radintor to the vetiirn pipe 4, said pipe
opening on the onter side of the cheek
valve 5%, '

The valve is conneeted to the system or
apparatus at 10, whicly is an inlet to a valve
:asing 11 having a dinphragim 12 with valve
apat 18 therein. The valve 14 closes against

“The passage to the cheek

s seat, and it is fitted with a rubber or
soft composition disk 15 which insures a
tight jeint when elosed. The outlet from
the easing on the other side of the dia-
phragm is through a check valve 16 the cas-
ing 17 of which is connected to the casing
11 by a short pipe 18, The check valve
opens to the atmosphere. o

The valve 14 is cavried at the upper end
of a stem 19 which works through a bonnet
20 in the bottom of the.casing and which is
connected to the casing 21 containing the
flexible diaphragm 22, to which the valve
stem is fastened by washers 23 and 24 and
put 5. The diaphragm is open underneath

to-the atmosphere by means of a hole 26 in
fhe casing and it is subject tothe vacuwam.

above by means of a slot 27 i the valve
stem, allowing commmunication between the
diaphragm casing and the system in which
the vacuum is to be produced. .

Nornually, that is when the system is'at or
above atmospheric pressure the diaphragm
valve remains open by gravity or hy the
pressure Wwithin, and air is expelled throngh
thie chéck valve. Whenhe vacuum is pro-
duced within the system the check valve
first “closes which ~establishes a  partial
vacuum above the dinphragm and permits
the air pressive therennder to lift the same
and tightly close the valve 14, which remains
closed while the condition of vacuum exists.
alve is closed,
and no lealk therethrough is indueed, and re-
furn of air s impossible. It is obvious that
ihe cheek valve is essential to_produce the
partial vacuuni necessary to close the dia~
phragm valve.

I claim:

1. Tn a heating system the combination
with the return conduit, of a valve casing
establishing- communication between the re-
turn eonduit and the atmosphere, a check
valve within said casing, a second valve cas-
ing arranged between {he first valve casing

“and the system and provided with a bonnet,

a diaphragin casing connected - with, said
bonnet and a diaphragm in the casing, a
stom connected with the diaphragm and ex-
tending thenee throngh the bonnet and hav-
ing a passage forming communication be-
tween one side of the diaphragm and said

second valve casing, the other side of the
diaphragm being in communication with the.

58

60

70

80

90

95

100



10

2

second casing and supported on the dia-
phragm stem on the opposite side of the

bonnet from the diaphragm, and closing in

a direction toward the check valve and the
latter being arranged to close toward the
diuphragm_ valve and' connections between
the check valve casing and the diaphragm
ralve casing all substantially as desceribed,
wherchy when the gystem 19 at or above
atmospheric pressure,
will be opened to permit the expulsion of
air through the check valve and when a
vaciun is produced within the system the
check valve will close establishing a partial
vacuum above the diaphragm to permit the
pormal air pressure to operate the dia-

the diaphragm valve

930,893

atmosphere, a diaphragm valve said | phragm to close its valve. all subsantially

as et forth. .

2. In a heating system provided with an
outlet, a valve controlling the outlet, u dia-
phragn: conneeted to said valve aud having
one side thereol in communieation with the
heating svstem and the othier side with the
atmosphere whereby to close the outlet when
the pressure in the system {alls helow that
of the atmosphere, and a cheek valve he-
{woen the said valve and the outlet and ar-
ranged to close toward the heating systen,
for the purpose set forth.

' FRANK SHURTLERIE

Witnesses: '
Gusravis AL SUALLIRY,
TTervian W. Nensox.
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